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10. Date of CVS Response: June 24, 2011
11. Validation Decision:
 Proposal Validated (APS Number: FANS 01289)
_________________________________________________________________________________
Signed on behalf of CVS:

Tim Klassen

Send the completed form and required appendices to: klassen@ocqas.org . For detailed information on how to complete the Application
for Program Validation, please refer to the Instructions for Submission document. For any additional information contact: College
Credential Validation Service, 655 Bay Street, Suite 1010, Toronto, ON M5G 2K4; or by telephone at (416) 596-8799.
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ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX A - PROGRAM MAPS
(Vocational Program Outcomes & Essential Employability Skills Outcomes)
Vocational Program Learning Outcomes:
Form 1 (attached) is provided to assist you in mapping your proposed program vocational learning outcomes
against existing vocational outcomes found in either Provincial Program Standards or in Provincial Program
Descriptions. When completing this form, please be sure to include the MTCU code (where applicable) for
the program category being referenced.
Where there is a relevant Provincial Program Standard, the approved Vocational Learning Outcomes must
appear in the first column, followed by your proposed program vocational learning outcomes.
Where there are no Provincial Program Standards, the first column will contain program outcomes from the
Provincial Program Description. Again, your proposed program vocational learning outcomes will be added in
the middle column.
NOTE: Both these types of documents can be obtained from staff at the CVS or at the Colleges Branch,

MTCU.
The last column will contain a list of the relevant curriculum proposed in your program to address the
outcome in a manner that ensures the graduate will have reliably demonstrated the required skill or ability.
Course numbers or course codes, corresponding to those provided in your list of courses (Appendix C), are
sufficient in this column.
Essential Employability Skills Outcomes:
A mapping of the Essential Employability Skills (EES) will be done on Form 2 (attached).
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The instructions / requirements for this map are the same as for the Vocational Program Map. The first
three columns contain the approved skill categories, the defining skills, and the EES learning outcomes. The
last column will contain the proposed curriculum (as listed in Appendix C) that will ensure the meeting of
these outcomes.
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ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX A - PROGRAM MAPS
Form 1 - Vocational Program Outcomes
PROVINCIAL PROGRAM STANDARD
VOCATIONAL LEARNING OUTCOMES /
PROVINCIAL PROGRAM DESCRIPTION

PROPOSED PROGRAM VOCATIONAL LEARNING

OUTCOMES (PROGRAM DESCRIPTION UTILIZED

OUTCOMES

COURSE TITLE / COURSE CODE
(From Appendix C)

= INTEGRATED ENERGY SYSTEMS TECHNICIAN
- MTCU CODE 55550)

Analyze and solve design and other complex
technical problems and complete work related
to energy systems engineering by applying
the principles of engineering, mathematics
and science

*Analyze, diagnose, troubleshoot and repair
renewable energy components, processes,
and systems through the application of
engineering principles and practices.
* Work as a productive member of a team in
the research, design and implementation of
renewable energy projects with the ability to
communicate effectively through written, oral
and graphic communication.

-ALTERNATIVE ENERGY
SAFETY
-PROGRAMMABLE LOGIC
CONTROLLERS
-WIND TURBINE HYRAULICS
AND MECHANICAL
FUNDAMENTALS
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
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- INTRODUCTION TO ENERGY
EFFICIENCY AND
SUSTAINABILITY – SPECIAL
ALTERNATIVE ENERGY
TECHNOLOGIES
-WIND TURBINE
MAINTENANCE TECHNIQUES
-MATHEMATICS FOR
ELECTRICITY
-COMPUTER APPLICATIONS
AND COMPUTER ASSISTED
DESIGN
Design and analyze mechanical components,
processes, and systems through the
application of engineering principles and
practices

*Analyze, diagnose, troubleshoot and repair
renewable energy components, processes,
and systems through the application of
engineering principles and practices.

-WIND TURBINE
HYDRAULICS AND
MECHANICAL
FUNDAMENTALS
-ALTERNATIVE ENERGY
SAFETY
-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
-INDUSTRIAL
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SENSORS/MOTOR CONTROL
AND AUTOMATION
-PROGRAMMABLE LOGIC
CONTROLLERS
-WIND TURBINE
MAINTENANCE TECHNIQUES
Design, analyze, build, and troubleshoot
passive AC and DC, electronic, logic and
digital circuits

*Install, maintain, troubleshoot and contribute
to the control of renewable energy systems
through the application of basic electrical AC
and DC current and analog and digital
electronics theory; hydraulic and mechanical
concepts; as well as, motor control and
automation theory including sensors, data
acquisition devices, and programmable
controllers.

-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
-PROGRAMMABLE LOGIC
CONTROLLERS
-MATHEMATICS FOR
ELECTRICITY
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-WIND TURBINE
HYDRAULICS AND
MECHANICAL
FUNDAMENTALS
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
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AMINTENANCE
-WIND TURBINE
MAINTENANCE TECHNIQUES
Apply principles of mechanics and fluid
mechanics to the design, analysis and control
of electromechanical systems

* Install, assemble, examine, test, replace, or
repair electrical wiring, components, modules,
feeders, fibre optic cables, mechanical
assemblies, electric motors and controls,
generators and hydraulic components
associated with renewable energy systems.

-ALTERNATIVE ENERGY
SAFETY
-WIND TURBINE HYRAULICS
AND MECHANICAL
FUNDAMENTALS
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-WIRING PRACTICES FOR
ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
CODE
-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
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Install, maintain, operate, troubleshoot and
repair power engineering systems by applying
principles of science, mathematics,
mechanical, electrical, electronic and fluid
power engineering

*Install, operate, troubleshoot, repair and
maintain renewable energy systems including
Wind Turbine and Photovoltaic systems.
*Interpret relevant data monitored by
supervisory control and data acquisition
(SCADA) systems related to renewable
energy systems and take corrective measures
as appropriate to achieve maximum energy
production and power transmission efficiency.

-WIND TURBINE
MAINTENANCE TECHNIQUES
-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
-ALTERNATIVE ENERGY
SAFETY
-MATHEMATICS FOR
ELECTRICITY
-PROGRAMMABLE LOGIC
CONTROLLERS
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-WIND TURBINE
MAINTENANCE TECHNIQUES

Analyze, interpret, and produce electrical,
electronic, and mechanical drawings and
other related technical documents to
appropriate engineering standards

*Analyze, interpret and produce electrical,
electronic and mechanical drawings and
schematics and other technical documents
associated with renewable energy systems to
appropriate engineering standards.

-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
-WIND TURBINE
HYDRAULICS AND
MECHANICAL
FUNDAMENTALS
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-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-PROGRAMMABLE LOGIC
CONTROLLERS
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-COMPUTER APPLICATIONS
AND COMPUTER ASSISTED
DESIGN
-WIND TURBINE
MAINTENANCE TECHNIQUES
Fabricate mechanical components and
assemblies by applying workshop skills and
knowledge of basic shop practices in
accordance with applicable codes and safety
practices

*Identify, select and correctly install various
types of Solar Photovoltaic mounting systems
according to various roof styles or ground
mount applications consistent with the load
effects of the Photovoltaic arrays on the
structures on which they are to be mounted.

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-ALTERNATIVE ENERGY
SAFETY
-WIRING PRACTICES FOR
ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
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CODE
-MATHEMATICS FOR
ELECTRICITY
Apply advanced building, architectural,
mechanical, electrical and electronics
engineering technology to assist with the
construction, maintenance, operation and
repair of buildings, occupant comfort systems
and building energy management systems

*Assess and evaluate buildings according to
“Green Building” principles and building
energy auditing techniques and make energy
efficiency and conservation recommendations
outlining how conservation and sustainable
living benefits human and environmental
health.

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
- INTRODUCTION TO ENERGY
EFFICIENCY AND
SUSTAINABILITY – SPECIAL
ALTERNATIVE ENERGY
TECHNOLOGIES
-MATHEMATICS FOR
ELECTRICITY

Contribute to the sizing and design of
generation systems for residential,
commercial and industrial sites by applying
knowledge of electrical, mechanical and
control systems in accordance with safe
practices outlined by utilities, building codes,
federal and provincial regulations
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*Select, size, design, site and compute
energy production calculations as part of the
evaluation, installation and commissioning of
energy generation systems by applying
knowledge of electrical, mechanical, and
control systems in accordance with accepted
practices outlined by utilities, building codes,
federal and provincial regulations.
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-COMPUTER APPLICATIONS
AND COMPUTER ASSISTED
DESIGN
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-MATHEMATICS FOR
ELECTRICITY

-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS ESSENTIALS
Perform all work in accordance with relevant
law, policies, codes, regulations, safety
procedures, and standard shop practices

Recognize the environmental, economic,
legal, safety, and ethical implications of
energy engineering projects

*Access and adhere to all legislation, industry
standards and codes as they apply to
renewable energy technology including
MicroGrid and FIT (Feed-In-Tariff)
Regulations.

*Adhere to all precautions to be taken when
working on or near electrical power sources,
conductors, transformers, motors, rotating
equipment, hoisting equipment, rooftops, high
elevations and confined spaces and apply all
applicable health and safety policies, laws,
codes, regulations and industry standards.

-ALTERNATIVE ENERGY
ELECTRICITY AND
ELECTRONICS ESSENTIALS
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-WIRING PRACTICES FOR
ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
CODE
-ALTERNATIVE ENERGY
SAFETY
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
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- WIND TURBINE
MAINTENANCE TECHNIQUES
-WIRING PRACTICES FOR
ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
CODE

Add additional rows as required to complete the mapping exercise.

Revised March 2010

Page 13

ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX A - PROGRAM MAPS
Form 2 - Essential Employability Skills Outcomes
SKILL CATEGORIES

COMMUNICATION

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

·

Reading



·

Writing

correctly in the written, spoken, and visual

·

Speaking

form that fulfils the purpose and meets

·

Listening

the needs of the audience

·

Presenting

·

Visual Literacy

COURSE TITLE / COURSE CODE
(From Appendix C)

communicate clearly, concisely, and

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-COMPUTER APPLICATIONS
AND COMPUTER ASSISTED
DESIGN
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

-INTRODUCTION TO
ENERGY EFFICIENCY AND
SUSTAINABILITY – SPECIAL
ALTERNATIVE ENERGY
TECHNOLOGIES


respond to written, spoken, or visual
messages in a manner that ensures
effective communication

-WIND TURBINE
MAINTENANCE
TECHNIQUES
-ALTERNATIVE ENERGY
SAFETY

Revised March 2010

Page 15

SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
NUMERACY

·

Understanding and
applying mathematical



execute mathematical operations
accurately

ELECTRICTY AND

concepts and

ELECTRONICS ESSENTIALS

reasoning
·

Analysing and using

-MATHEMATICS FOR

numerical data
·

-ALTERNATIVE ENERGY

Conceptualizing

ELECTRICITY
-PROGRAMMABLE LOGIC
CONTROLLERS
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-WIND TURBINE
MAINTENANCE
TECHNIQUES
CRITICAL THINKING

·

Analysing

& PROBLEM

·

Synthesizing

SOLVING

·

Evaluating

·

Decision-making

·

Creative and
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apply a systematic approach to solve
problems

-ALTERNATIVE ENERGY
ELECTRICTY AND
ELECTRONICS SSENTIALS
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

innovative thinking

-WIND TURBINE
HYDRAULICS AND
MECHANICAL
FUNDAMENTALS
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-PROGRAMMABLE LOGIC
CONTROLLERS
-WIRING PRACTICES FOR
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
CODE
-WIND TURBINE
MAINTENANCE
TECHNIQUES


use a variety of thinking skills to
anticipate and solve problems

-ALTERNATIVE ENERGY
ELECTRICITY AND
ELECTRONICS ESSENTIALS
--SOLAR PHOTOVOLTAIC
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-PROGRAMMABLE LOGIC
CONTROLLERS
-WIND TURBINE
MAINTENANCE
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

TECHNIQUES

INFORMATION

·

MANAGEMENT
·

Gathering and



locate, select, organize, and document

managing information

information using appropriate technology

Selecting and using

and information systems

appropriate tools and

-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION

technology for a task

-COMPUTER APPLICATIONS

or a project
·

Computer literacy

·

Internet skills

AND COMPUTER ASSISTED
DESIGN
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

MAINTENANCE
-WIND TURBINE
MAINTENANCE
TECHNIQUES


analyse, evaluate, and apply relevant
information from a variety of sources

-ALTERNATIVE ENERGY
ELECTRICITY AND
ELECTRONICS ESSENTIALS
-WIRING PRACTICES FOR
ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

CODE
-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-WIND TURBINE
MAINTENANCE
TECHNIQUES
INTER-PERSONAL
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·

Team work

·

Relationship

values, belief systems, and contributions

management

of others



show respect for the diverse opinions,

-WIND TURBINE
MAINTENANCE
TECHNIQUES
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

·

Conflict resolution

·

Leadership

·

Networking

COURSE TITLE / COURSE CODE
(From Appendix C)

-SOLAR PHOTOVOLTAIC
SYSTEMS DESIGN,
INSTALLATION AND
MAINTENANCE
-INTRODUCTION TO
ENERGY EFFICIENCY AND
SUSTAINABILITY – SPECIAL
ALTERNATIVE ENERGY
TECHNOLOGIES

Revised March 2010

Page 24

SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:



COURSE TITLE / COURSE CODE
(From Appendix C)

interact with others in groups or teams in
ways that contribute to effective working

WIRING PRACTICES FOR
ALTERNATIVE ENERGY

relationships and the achievement of

INSTALLERS WITH THE

goals

CANADIAN ELECTRICAL
CODE
-ALTERNATIVE ENERGY
SAFETY
-INTRODUCTION TO
ENERGY EFFICIENCY AND
SUSTAINABILITY – SPECIAL
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

ALTERNATIVE ENERGY
TECHNOLOGIES

PERSONAL

·

Managing self

·

Managing change and



manage the use of time and other
resources to complete projects

being flexible and
adaptable
·
·

-PROGRAMMABLE LOGIC
CONTROLLERS

Engaging in reflective

-SOLAR PHOTOVOLTAIC

practices

SYSTEMS DESIGN,

Demonstrating

INSTALLATION AND

personal responsibility

MAINTENANCE
-WIND TURBINE
MAINTENANCE
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

TECHNIQUES


take responsibility for one’s own actions,
decisions, and consequences

-INDUSTRIAL
SENSORS/MOTOR CONTROL
AND AUTOMATION
-ALTERNATIVE ENERGY
SAFETY
-WIND TURBINE
MAINTENANCE
TECHNIQUES
-WIRING PRACTICES FOR
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SKILL CATEGORIES

DEFINING SKILLS

ESSENTIAL EMPLOYABILITY SKILLS

Skill areas to be

OUTCOMES

demonstrated by the

The graduate has reliably demonstrated the

graduates

ability to:

COURSE TITLE / COURSE CODE
(From Appendix C)

ALTERNATIVE ENERGY
INSTALLERS WITH THE
CANADIAN ELECTRICAL
CODE
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ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX B - PROGRAM DESCRIPTION
PROGRAM DESCRIPTION: (including occupational areas where it is anticipated graduates will find
employment)

The Renewable Energies Technician program leading to an Ontario College Diploma will be
focused on the Renewable Energy sector. This sector represents a new and exciting
opportunity for the Ontario economy. The program will appeal to individuals seeking formal
training to enable them to enter the Renewable Energy field as employees or entrepreneurs.
Renewable energy technologies generally build upon existing trades and skills. While the
application of the various skills and trades is unique, the base skills required to understand this
technological sector and function in the field are not. For this reason the program shall firstly
deliver the foundational knowledge in the relevant electrical, electronic and mechanical
disciplines that will be required to function practically in the Renewable Energy sector.
The Renewable Energies Technician program represents a timely application of technical
skills which our Campus has extensive experience in delivering. In particular our existing
Electronics Engineering Technician – Industrial Controls (EIC) program delivers a thorough
grounding in Industrial Electrical and Electronic concepts. For this reason our proposal may
be able to derive efficiencies from existing EIC program skill sets and equipment.
Whereas a number of Renewable Energy solutions and applications are emerging in our
current environment, the program will be general in nature by design. The program will give
the student a solid foundation in the science as well as the design and installation techniques
required to work with Renewable Energy technologies. Included components will be Solar
Energy, Wind Turbines, Biomass Energy and Geothermal Energy Systems. The best industry
practices of health, safety and environmental conservation will play an integral role in all of
the courses delivered within the program including complete safety training for working at
heights and confined spaces.
The program will also introduce the general concepts associated with global climate change
and the practicalities associated with sustainable energy including energy conservation
techniques.
Partnerships with professional associations such as CanSIA, (Canadian Solar Energy Industry
Association) and CWEA (Canadian Wind Energy Association) will be cultivated and
maintained.
By completion of the program, students will have gained experience and knowledge enabling
them to perform site assessments for Wind and Photovoltaic Energy projects with the ability to
integrate same with current existing energy sources. Graduates will have an in-depth working
Revised March 2010
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knowledge of current practice in the installation, commissioning and routine maintenance and
repair of Photovoltaic and Wind Turbine generating systems enabling them to function
effectively in the utility scale Wind Turbine and Solar Photovoltaic industries. In addition
graduates will possess a theoretical understanding of solar thermal, geothermal and biomass
systems. Students will also graduate with a working knowledge of 'green' building concepts
and energy efficient design principles allowing for more efficiency and sustainable energy
systems.
Graduates will be employed by owners of Renewable Energy projects such as Wind and Solar
farms as well as third party contractors, installers and maintainers of said projects. Other
opportunities may exist in sales and marketing, project site assessment, energy consulting and
regulator functions.

VOCATIONAL PROGRAM LEARNING OUTCOMES: (vocational program learning outcomes must be
consistent with the requirements of the Credentials Framework for the proposed credential)

The graduate has reliably demonstrated the ability to:

*Adhere to all precautions to be taken when working on or near electrical power sources,
conductors, transformers, motors, rotating equipment, hoisting equipment, rooftops, high
elevations and confined spaces and apply all applicable health and safety policies, laws, codes,
regulations and industry standards.
*Install, operate, troubleshoot, repair and maintain renewable energy systems including Wind
Turbine and Photovoltaic systems.
*Install, maintain, troubleshoot and contribute to the control of renewable energy systems
through the application of basic electrical AC and DC current and analog and digital
electronics theory; hydraulic and mechanical concepts; as well as, motor control and
automation theory including sensors, data acquisition devices, and programmable controllers.
* Install, assemble, examine, test, replace, or repair electrical wiring, components, modules,
feeders, fibre optic cables, mechanical assemblies, electric motors and controls, generators and
hydraulic components associated with renewable energy systems.
*Analyze, diagnose, troubleshoot and repair renewable energy components, processes, and
systems through the application of engineering principles and practices.
*Analyze, interpret and produce electrical, electronic and mechanical drawings and schematics
and other technical documents associated with renewable energy systems to appropriate
engineering standards.
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*Interpret relevant data monitored by supervisory control and data acquisition (SCADA)
systems related to renewable energy systems and take corrective measures as appropriate to
achieve maximum energy production and power transmission efficiency.
*Identify, select and correctly install various types of Solar Photovoltaic mounting systems
according to various roof styles or ground mount applications consistent with the load effects
of the Photovoltaic arrays on the structures on which they are to be mounted.
*Assess and evaluate buildings according to “Green Building” principles and building energy
auditing techniques and make energy efficiency and conservation recommendations outlining
how conservation and sustainable living benefits human and environmental health.
*Select, size, design, site and compute energy production calculations as part of the
evaluation, installation and commissioning of energy generation systems by applying
knowledge of electrical, mechanical, and control systems in accordance with accepted
practices outlined by utilities, building codes, federal and provincial regulations.
*Access and adhere to all legislation, industry standards and codes as they apply to renewable
energy technology including MicroGrid and FIT (Feed-In-Tariff) Regulations.
* Work as a productive member of a team in the research, design and implementation of
renewable energy projects with the ability to communicate effectively through written, oral
and graphic communication.

ADMISSION REQUIREMENTS:
OSSD with courses from the College (C), University (U),
University/College (U/C), or Open (O) stream WITH:
- Mathematics* ONE OF:
- Any Grade 12 Mathematics (C) or (U)
- Any Grade 11 Mathematics (C), (U), or (U/C)
OR
Academic and Career Entrance Certificate (ACE)**
OR
Pre-Technology Ontario College Certificate**
OR
Ontario High School Equivalency Certificate (GED) AND:
- Mathematics* ONE OF:
- Any Grade 12 Mathematics (C) or (U)
- Any Grade 11 Mathematics (C), (U), or (U/C)
OR
Mature Applicant with standing in the required course stated above
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In the event of over subscription, additional selection criteria may be used.
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ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX C - PROGRAM CURRICULUM
Semester

Course

Course Title (and brief course description)

Code*
1

ELEC-

ALTERNATIVE ENERGY ELECTRICTY AND ELECTRONICS

001

ESSENTIALS
This course explores the principles of industrial electricity and electronics
as applied to Renewable Energy technologies. Included will be the proper
use of test equipment, A/C and D/C circuits with an emphasis on
capacitive, inductive, magnetic and electromagnet circuits. Emphasis is
placed on the basics of electrical measurement and interpretation with
acceptable procedures explained and practised. Practical lab exercises
will develop hands-on troubleshooting skills.
The student is also introduced to proper mechanical and electrical
component interconnections, common wire types and their uses and be
able to solder them to a high standard of reliability.
Additional topics review

semiconductor

devices and

basic

digital

electronics. The semiconductor devices are applied to analog circuitry
including power supplies, transistor switching and amplifier circuits.
The course also provides the foundational knowledge related to wind
energy and solar photovoltaic power generation. The course includes a
review of essential wind turbine operating components, the history of
their development and their supporting systems. Solar energy topics
include the nature of sunlight, history of solar generated electricity, types
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and structure of solar modules, issues involved in establishing a solar
energy system including the challenges, advantages, and available
resources. Lastly, the distribution of that power through a local
transmission system to a substation, where a customer will purchase the
generated power is reviewed.
1

SAFE001

ALTERNATIVE ENERGY SAFETY
Upon successful completion of this course, the student will be able to
describe the methods and procedures utilized to safely work in the wind
power and solar photovoltaic power generation industries.
Students will also become fully aware of the mechanical and electrical
hazards commonly associated with a renewable energy installation.
It introduces the student to proper methods and procedures to eliminate and
control hazards related to potential injury/illness in these industries.
Specifically, this course will prepare the student to work safely with electricity
and instil procedures for safe climbing methods and working at heights
including high angle rescue techniques.
Students will be made aware of various electrical safety protocols including
protection from Arc Flash and Arc Blast as well as Lock Out/Tag Out
procedures and Fire Safety and containment.
Students will perform equipment maintenance on climbing and fall arrest
gear, be able to properly wear required PFPE, PPE and other safety related
gear when working on Renewable Energy generation systems. Students will
receive training in first aid, CPR, use of an AED, WHIMIS, rigging, and
confined space. In addition, the causes and results of workplace accidents
and injuries will be reviewed.
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The student will be able to describe the methods and procedures for the safe
use of hand and power tools according to industry standards of practice.
Students will receive information for new construction and maintenance
workers in order to know their rights and to work safely. Students can also
expect to learn the importance of accessing the Occupational Health &
Safety Act & the Regulations, and be able to identify and risk assess
health & safety hazards associated with Renewable Energy systems
including electrical hazards, equipment hazards, traffic control, trenching
hazards, hoisting, rigging and crane hazards, working at heights and
confined space hazards.
Students will also complete an Online Health and Safety workshop related
to workplace safety.
1

MECH-

WIND TURBINE HYDRAULICS AND MECHANICAL FUNDAMENTALS

001

In this course students learn fundamental concepts of hydraulics and
their supporting role in wind turbine operation including the physics of
energy, work and power as well as lubrication, and bearing technology.
This course will introduce students to the basic structure and application
of hydraulics including how to read hydraulic schematics and troubleshoot
basic hydraulic components and systems.
Included will be the theory of hydraulics, types of fluids, filtration,
conductors and seals, reservoirs, hydraulic actuators, control valves and
pumps. Trainees will possess the ability to read engineering prints and
be able to interpret hydraulic schematic symbols.
Disassembling and reassembling of various hydraulic components will
also be covered. All theoretical coverage is reinforced by practical lab
work.
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The course will also serve as an introduction to power transmission
theory and practice as applied to the repair and maintenance of industrial
machinery. Included topics are drive components, belt, gear and chain
drives, equipment alignment and preventive maintenance.

1

MATH-

MATHEMATICS FOR ELECTRICITY

1021

This course introduces the fundamental concepts of Mathematics as
applied to Industrial Electricity. Included topics are signed numbers,
algebraic expressions, units and dimensions, factoring, ohm’s law
applications, circuit analysis, logarithms, trigonometry and complex
numbers as required to function in the application of electrical and
electronic topics.

1

GENED-

GENERAL EDUCATION COURSE

001

END OF SEMESTER 1 COURSES
2

MOTO-

INDUSTRIAL SENSORS/MOTOR CONTROL AND AUTOMATION

001

This course takes an in-depth look at various control devices found in
modern control systems as well as industrial sensors and transducers.
Students will interpret wiring and ladder diagrams, be introduced to
NEMA symbols as well as be able to demonstrate the operation of
common control devices.
Electric motors, motor controls and their protection devices are studied.
Advantages and disadvantages of the various types of motors and their
control devices are surveyed.

All motor control circuits studied are

duplicated by the student in the practical lab sections of the course.
The course also introduces electronic control theory. Processes to be
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controlled and types of systems & methods available to perform control
functions are examined. Applications of semiconductor & digital circuits to
automation systems are explored. The course also takes an in-depth look
at the electronic control of AC motors in industrial situations requiring
variable frequency drives. Additional advanced motor control concepts
such as time delay circuitry and system feedback are covered. The
practical component of this phase of the course concludes with building
simulated, motor control circuits as well as troubleshooting assignments.
Electrical Safety will be stressed.
The course concludes with the coverage of feedback control systems,
servo systems and networking principles and protocols.
2

ELNC-

PROGRAMMABLE LOGIC CONTROLLERS

3004

An in-depth course in Programmable Logic Controllers as used in
industrial environments.
PLC theory is studied as well as programming techniques in ladder logic.
Numerous practical problems are assigned. Troubleshooting techniques
are emphasized. Control diagrams, programming languages and control
circuits will be incorporated. The course also details what is available in
PLC control; PLC operation; where and why PLCs are used, common
applications and interfacing of equipment.
The course is designed to provide the fundamental knowledge and skills
required to comprehend, program, and troubleshoot PLC control systems
as applied to renewable energy systems.

2

CADD-

COMPUTER APPLICATIONS AND COMPUTER ASSISTED DESIGN

1039

This course serves as an introduction to microcomputers and their
hardware components. It will cover computer concepts and the
management of information systems. Hands-on training includes the use
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of the Windows operating environment, word processing, spreadsheet,
graphics, database and presentation programs as applied to the solution
of common industrial problems.
Through lecture and hands-on classes, the student will learn each
module's everyday uses and apply them to the other courses in their
program.
In addition the course will provide the student with an introduction to the
preparation and interpretation of mechanical and electrical drawings
(prints) and specifications through the use of CAD (computer-aided
drawing) with an emphasis on locating and collecting data from CAD
drawings. Topics include: drawing, file setup, creating and editing two
and three dimensional objects, managing object properties, dimensioning,
text, blocks, layout and plotting.
The student will learn how drawings and specifications are organized as
well as a systematic approach for drawing review. The student will also
be introduced to the concepts of construction and electrical work layouts
using a variety of techniques.
Also included will be the use of sketching techniques to create pictorial
and multiple-view drawings. The course assures trainees have the
knowledge and skills necessary to utilize computer hardware and
software applications used by business in general and specifically the
wind turbine and solar photovoltaic industries. The student will be asked
to produce and deliver service and project reports throughout the
program, hence the assistance of computer based technology as
presented in this course will prove invaluable.
2
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001

WITH THE CANADIAN ELECTRICAL CODE
This course will provide students with practical wiring exercises involving
installation,

wiring,

and

troubleshooting

of

electrical

devices

and

equipment used in, but not specific to, wind turbine and solar
photovoltaic control systems. Students will study electrical diagrams and
design electrical distribution systems. Related topics include safety,
mechanical design, component installation, mounting configurations,
system start-up, and system maintenance.
Students will continue to expand on their knowledge and skills learned in
Alternative Energy Electricity and Electronics Essentials to encompass
proper and safe tool usage, and electrical circuit design, testing and
troubleshooting.
Students

will

complete

wiring

projects

which

will

develop

their

workmanship and familiarity with the Ontario Electrical Code as it applies
to industrial electrical installations. Projects will focus on motor control,
incorporating components such as relays, control transformers, motors,
starters and electronic devices. They will also identify and demonstrate
raceway installations and their associated wiring methods.
Whereas electrical

installers

and maintainers

are responsible

for

adherence to the Canadian Electrical Code in order mitigate electrical fire
and shock hazards, excellent Code knowledge is a prerequisite to correct
specification and application of equipment and wiring techniques. This
course will cover accurate interpretations and applications of said
Electrical Code as applied to wiring systems, grounding and bonding,
protection and control, motors, lines and substations, explosion proof
areas, and emergency systems. The main objective is to enhance the
student’s knowledge of newly created section 64 of the Canadian
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Electrical Code related to renewable energy equipment.
The course concludes with coverage of modern electrical distribution
systems

metering

methods

used

by

utilities,

electrical

energy

consumption by type of loads and their effects on distribution frequency
and voltage together with a review of circuit protection devices.
2

GENED-

GENERAL EDUCATION COURSE

002

END OF SEMESTER 2 COURSES
3

PHOT-

SOLAR PHOTOVOLTAIC SYSTEMS DESIGN, INSTALLATION AND

001

MAINTENANCE
This course covers the basics of how to site, design and install
photovoltaic (PV) systems. The course includes assessment techniques
for sizing systems for both grid-connected and off-grid PV systems.
Coverage will include the analysis of the solar resource, the problems
associated with shading and what is the best orientation and tilt for PV
arrays.

Further

discussion

will

continue

surrounding

the

sizing,

configuration and design of systems to serve a given electrical load.
An emphasis will be placed on system specifications, mounting styles
and equipment selection including parts lists, electrical and mechanical
design, schematics and related documentation.
Students will become familiar with popular roof styles and the mitigation
of roofing systems after penetration by Photovoltaic mounting hardware.
A review of safety practices for installers and Electrical Code applications
along with the attributes of various mounting systems for PV arrays and
how they affect roofs will also be covered.
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Students will have the opportunity to actually install a PV system utilizing
correct mounting components for the system application.
Students will conduct basic system maintenance and troubleshooting
activities for a solar PV system. Also included will be the applications of
solar systems, the market for solar energy including efficiency, costs, and
conservation.
3

WIND-

WIND TURBINE MAINTENANCE TECHNIQUES

001

This course introduces the student to the practices of the Wind Turbine
industry regarding planning, site preparation, foundation installation, tower
construction, nacelle installation, blade installation and commissioning of
wind turbines. Discussion includes construction techniques Involving
cranes, rigging, hoisting and mechanical alignment procedures including
laser alignment. Also included will be a discussion of cabling, ladder
systems, man lift systems, cooling systems, platform installations and
emergency descent systems
Wind turbine mechanical and electrical theory is put into practice through
the units of this course. Units are primarily laboratory based activities
requiring trainees to demonstrate mastery of concepts related to wind
turbine maintenance. Further mechanical topics centre around lubrication,
torquing tools and techniques, jacking, stretching tools, pullers, leverage
techniques, helical, herringbone and planetary gear sets, shafts, coupling
types, power transmission systems, clutches, brakes, slings, spreader
bars, lifting techniques, vibration analysis and predictive failure analysis
using a variety of modern techniques.
This course also introduces the student to the basic mechanical
components used to control turbine operation. These include current
technology and systems to effect YAW control, pitch control, braking
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systems, emergency egress equipment and supporting systems. The
course will include coverage of the skill sets necessary to perform
inspections and repairs on a variety of blade materials and rotors used
on modern wind turbine systems.
Also included will be coverage of correct use of hand and power tools,
standard mechanical work practices, fastener selection and application,
bearing types and lubrication techniques as well as mechanical
troubleshooting

techniques.

Students

will

also

learn

appropriate

communication with team members while moving and hoisting equipment,
by using hand signals properly and uniformly as well as radio
communication equipment
The overall objective is to familiarize the student with the correct
operation, ongoing maintenance, troubleshooting, and repair of wind
turbine electro-mechanical systems and their supporting structures.

Common turbine technician tasks are practiced from start to finish with
work based on actual service manuals, inspections, disassembly and
assembly of components, performance of routine maintenance tasks, and
collection of documentation and submission of service reports. Mastery of
skill competencies will be measured by instructors and proctors of the
practical skill assessments.
Additional coverage as time permits will be devoted to topics in
Supervisory Control and Data Acquisition (SCADA) systems as they
apply to the wind energy industry.
3
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001

SPECIAL ALTERNATIVE ENERGY TECHNOLOGIES
This course represents a survey of specialized Alternative Energy
technologies; Biomass, Thermal Solar, Fuel Cell Technology, Small
Hydroelectric, Geothermal and Ocean based energy.
Students will be introduced to the basics of energy efficient and
environmentally

friendly

construction

including:

green

construction

standards and techniques; site analysis; energy efficient design and
construction

practices;

sustainable

water

management;

alternative

construction techniques; sustainable materials; environmental air quality;
green building opportunities.
Students will evaluate a basic home energy audit and make energy
efficiency and conservation recommendations.
Students will learn about a variety of present and possible future
alternative renewable energy sources, how these technologies work and
how they can be used.
Students will examine in depth the principles and practices of solid, liquid
and gaseous biofuel production and usage for heating, power generation
and transportation. The opportunities and challenges of biofuels will be
discussed in regards to environmental impacts, quality, cost, and
performance issues.
Energy Conservation will give the students a background on Energy and
its use in modern day society. It will include discussion on the basic
principles and facts of Energy, how we measure energy, the history and
future of Energy and how we can best meet our Energy needs in the
most efficient and sustainable manner. Students will learn why energy
conservation is the first line of defence in developing a renewable energy
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strategy and how it drives the present move to green construction. The
course will provide an introduction to energy evaluation principles and
techniques, used in Canada and the U.S.
Upon completion students will be in a position
to assess the energy performance of new and existing buildings
and recommend ways to improve efficiency and effectiveness of
systems related to energy use in order to improve cost factors
and reduce the production of greenhouse gas emissions that con
tribute to climate change and harm the environment.
Students will also explore the environmental and economic issues
inherent within the Wind and Photovoltaic industries from a global
perspective including an analysis of the future of both sectors.
Students will also be introduced to concepts related to Project
Management through a group project related to Renewable Energy
involving the research, presentation and implementation of an Alternative
Energy project.
3

GENED-

GENERAL EDUCATION COURSE

003

END OF SEMESTER 3 COURSES

Add additional rows as required to complete the curriculum chart.

* (be sure to identify those courses designed to deliver General Education)
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ONTARIO COLLEGES OF APPLIED ARTS AND TECHNOLOGY
CREDENTIALS VALIDATION SERVICE
APPENDIX D – REGULATORY STATUS FORM
MANDATORY REGULATORY REQUIREMENTS
Where licensing or certification is required by legislation for entry to practice in the profession or
trade, the Ministry of Training, Colleges and Universities requires that colleges ensure that their
programs will meet the requirements of the regulatory body in order to be approved for funding.
There is a legislative requirement that program graduates must be certified or
licensed by a regulatory authority to practice or work in the occupation.
Name of regulatory authority___________________________
(A*) The program has been accredited or approved by the regulatory authority or
its

identified third party?
OR
(B*) The college is working toward accreditation with the regulatory authority.
Status of application and expected date of achievement_______________
(C*) If the regulatory authority does not accredit educational programs directly or

by an identified third party, has it formally acknowledged (e.g. in its published or
legislated registration requirements) that the program graduates will be eligible to write
any required certifying or registration exam or that the program is otherwise recognized
for the purposes of certifying or registering a graduate?
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*Please submit an acknowledgement and/or evidence from the regulatory authority to
support (a) or (b) or (c) above.
VOLUNTARY REQUIREMENTS
Colleges may choose to have a program accredited or recognized by a voluntary membership
organization or association. Graduate eligibility for association recognition or adherence to
standards imposed by the body is not a requirement for program funding approval by the Ministry
of Training, Colleges and Universities.
Recognition of the program by a voluntary professional body:
Is being sought:

Name of professional body:

1) North American Board of Certified Energy Practitioners (NABCEP)
2) BZEE - Internationally Recognized Certification for Wind Turbine Maintenance Technicians
3) AWEA – American Wind Energy Association Education Program Certification
The college is working toward recognition.
Status of application and expected date of achievement: ___In process - Expected
approval by September 2011___________________
Recognition has been received.
Type of recognition (e.g. accreditation, graduates eligible to write membership
exams, etc.):_______________________________________________________
 Please submit an acknowledgement and/or evidence from the voluntary association that
recognition has been received
Recognition is not being sought (please note there may be titling implications for programs

that are not compliant in an area where other existing programs are).

Revised March 2010

Page 46

